A synthetic crystallic semihydrate form of calcium sulfate, Stimulan, was evaluated as a biodegradable carrier for the daily in vitro elution of daptomycin. Daptomycin and Stimulan were admixed at a ratio of 95:5. Elution lasted for 28 days. Eluted concentrations peaked on days 1 and 11, when the mean values were 1,320.1 and 949.2 g/ml, respectively. The lowest eluted concentration was detected on day 28. These results support the application of the system described in experimental models of osteomyelitis.
Chronic osteomyelitis is an infection difficult to treat due both to multidrug resistance of common pathogens and to poor penetration of antibiotics into bone (16) . Carriers for local delivery of antimicrobials have been developed, attempting to provide locally high concentrations of antibiotics (5) . Some newly developed biodegradable carriers have been shown to be very potent for the eradication of experimental osteomyelitis (6, 7) . The semihydrate form of calcium sulfate (CaSO 4 ), commonly known as plaster of Paris, may be applied as a biodegradable system for local drug delivery. It has been used for decades to fill bone cavities resulting from disease, trauma, or surgery (11) . It was recently shown to be potent in vitro for the release of vancomycin, teicoplanin, gentamicin, and clindamycin (15) . The antimicrobial applied in such an elution system should be active against the most commonly involved pathogens of chronic bone infections, namely, methicillin-resistant Staphylococcus aureus (MRSA) and methicillin-resistant coagulase-negative staphylococci (CoNS) (5) . Daptomycin, which is a novel lipopeptide antimicrobial with excellent in vitro activity against these isolates (4), may be a candidate for application in a system for local drug delivery.
Stimulan (Biocomposites, Keele Science Park, Staffordshire, United Kingdom) is a synthetic biocompatible bone graft material made of calcium sulfate. It is completely reabsorbed and replaced with new bone. It is synthesized at 100% purity with no traces of potentially toxic impurities that have been associated with naturally occurring mineral sources of calcium sulfate. It has been recently shown by our group that moxifloxacin and fusidic acid may be eluted at high concentrations in vitro by using Stimulan as a carrier (11) . The purpose of the present study was to develop an in vitro system for daptomycin elution by using Stimulan as a delivery system.
Stimulan was mixed with daptomycin (Novartis, Basel, Switzerland) at a ratio 95:5 to a total weight of 3 g. This was put into sterile vials (160 by 100 mm) and left at room temperature for 15 to 30 min for solidification. Five similar vials were prepared. One milliliter of Mueller-Hinton broth (Trec Diagnostic Systems, West Sussex, United Kingdom) was added over the free surface of each mixture and replaced every 24 h. The vials were incubated at 37°C. On each consecutive day, the eluent was removed, transferred to a sterile plastic tube, and replaced with 1 ml of broth. That procedure was repeated until the optical degradation of the prepared mixture. Samples were stored at Ϫ70°C until analysis.
Concentrations of daptomycin were estimated in duplicate by a modification of the method already described (3). Briefly, 300 l of sample was mixed with 20 l of 99% methanol and centrifuged for 10 min at 5,000 rpm and 4°C. Twenty microliters of the supernatant was injected into a high-pressure liquid chromatography system (1100 series; Agilent, Waldbronn, Germany) with the following elution characteristics: a Zorbax Eclipse XDB-C 8 (4.6 by 150 mm, 5 m) separating column (Agilent Technologies) warmed at 37°C, a mobile phase of 32.6% acetonitrile and 67.4% 0.5% ammonium phosphate buffer at a flow rate of 1.5 ml/min, and UV detection at 214 nm. The retention time of daptomycin was 3.3 min, and it was estimated as micrograms per milliliter by a standard curve created with known concentrations of daptomycin. The lower detection limit was 6.25 g/ml, and the interday coefficient of variation of the assay was 4.7%. Results were expressed as means Ϯ standard errors. The area under curve (AUC) for each vial was determined by the linear trapezoidal rule.
Elution of daptomycin lasted 28 days. Then the prepared mixture was destroyed. Eluted concentrations peaked on days 1 and 11, when the mean concentrations were 1,320.1 and 949.2 g/ml, respectively. The lowest eluted concentration was detected on day 28, and the mean value was 233.9 g/ml (Fig.  1) . This gradual step-down rate of release over the 28 days was consistent for all five replicates. The mean Ϯ standard deviation AUC of daptomycin elution over this 28-day period was 14,542.7 Ϯ 1,925.9 g ⅐ day/ml. Short peaks of daptomycin release were apparent on days 5 and 11. These may be related to the properties of Stimulan.
Daptomycin is a new lipopeptide that has been recently licensed for the management of skin and soft-tissue infections (13) . It has excellent intrinsic activity against MRSA and methicillin-resistant CoNS but also vancomycin-resistant entero-cocci (10). The MICs for 90% of the strains of MRSA, methicillin-resistant CoNS, and vancomycin-resistant enterococcal isolates tested are reported to be 0.78, 0.44, and 0.5 g/ml, respectively (1, 4) . Although the eluted daptomycin concentrations obtained with the system described here are much greater than the above-mentioned MICs for 90% of the strains tested, results should be interpreted with caution, since the kinetics of release apply to an in vitro system and not to in vivo conditions. It should, however, be underscored that eluted levels are considerably greater than the concentrations that are required to eliminate the growth of small-colony variants of S. aureus that are often implicated in chronic bone infections (1) .
The estimated AUC of elution may be considered indirect evidence of the total amount of drug released (2) . The AUC for daptomycin by the elution system presented here is much greater than the AUC required for the management of an experimental thigh infection with MRSA in mice (9) .
Calcium sulfate has been applied as a carrier for daptomycin in two previous studies. The drug was admixed with CaSO 4 in pellet form. The total time of drug elution was 28 days, but the eluted concentrations were 10-to 100-fold lower than those achieved here (12) . Even at a low rate of elution, the drug amounts released inhibited the growth of 10 4 CFU of two different locally instilled isolates, one of S. aureus and another of S. epidermidis (14) .
Although the effectiveness of daptomycin has not been evaluated in any prospective randomized clinical trial for the therapy of staphylococcal osteomyelitis, retrospective data favor its application for the management of such infections (8) . These favorable clinical prospects, along with the successful in vitro elution of daptomycin from Stimulan reported in the present study, support the application of the biodegradable system described here in experimental models of osteomyelitis.
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